A major problem with leveraging event-driven, packet-level simulation environments, such as ns2 [6] , J-Sim [1], OpNet [2]), and QualNet [3]), in conducting wireless network simulation is the vast number of events generated, a majority of which are related to signal transmission in the PHY/MAC layers.
INTRODUCTION
With the proliferation of portable computing platforms and small wireless devices, wireless networks have received more and more attention as a means of data communication among untethered devices. Packet-level, event-driven simulation is an important, and in some cases, major means to investigate the performance of wireless networks. A major problem with event-driven, packet-level simulation is, however, the vast number of events generated, a majority of which are related to signal transmission in the PHY/MAC layers.
In this extended abstract, we investigate the operations of signal transmission in the various stages: signal propagation, signal interference, and interaction with the PHY/MAC layers, and identify where events can be reduced without impairing the accuracy. We observe that for each signal transmission a majority of signal arrival events are redundant, since only nodes in (i) the receiving state or (ii) the idle state but with an intention to transmit will be directly affected by the signal and should be informed. With this key observation, we propose a reactive channel model (RCM) in which nodes register their interests in receiving certain events according to the MAC/PHY states they are in. The simulation study indicates that RCM renders an order of magnitude of speed-up without compromising the accuracy of simulation results.
INVESTIGATION OF THE WIRELESS CHANNEL MODEL
The channel model is an important component in a wireless network simulation environment. It is a crucial element that decides validity, accuracy and speed of the simulation. To facilitate our investigation on where events can be further reduced, we have "decomposed" (from the perspective of network simulation) the operations of signal transmission/reception in the channel model into three stages: signal propagation, signal interference and interaction with the PHY/MAC layers.
In the first stage, a propagation model is used to describe how a radio signal is attenuated and distorted along the path from a transmitter to a receiver. 
THE REACTIVE CHANNEL MODEL
The reactive channel model defines a neat interface between the channel and the PHY/MAC layers. It does not require alternation of the MAC/PHY operations or a tight, intrinsic coupling with the latter. It preserves the accuracy determined by the propagation model and the interference model. The reactive channel model receives the signal transmission event injected by a node and dispatches the signal arrival notification events to nodes in a recipient set V , where V ⊆ VL and VL is the set of nodes located within the propagation limit L of the signal. The set of V is composed of two subsets: (i) V1 is the set of nodes chosen by the channel. All nodes located in the communication range of the transmitter node compose this set; and (ii) V2 is the set of nodes that explicitly register to receive signal arrival notification events. This set is determined by the specific MAC protocol, but a general rule that applies to all the MAC protocols is that whenever a node needs to monitor the channel continuously, it registers. In a network operated with a CSMA-based MAC protocol, this refers to when a node attempts to access the channel or is in reception of a signal. For example, in an IEEE 802.11 MAC DCF operated network, a node is required to register whenever it stays in the following MAC state: receiving, idle but in the backing-off or deferring stage (that is, when the backoff/defer timer is running).
In addition to the form of signal arrival notification events, the channel also accepts inquiry from wireless nodes of the current on-going signal transmission. In the practice of implementation, we let each node cache its own view of on-going signal transmission since each signal arrives at each node with respective propagation delay and strength. Thereby a node can answer the inquiry locally and efficiently. Outdated signals are purged out of the cache every time a new signal is inserted.
PERFORMANCE EVALUATION
We evaluate the effectiveness of the reactive channel model (RCM) using ns-2.27. To build RCM on top of a realistic interference model, we have made necessary modification of the original ns-2.27 code and term it as conventional in the comparison. We compare RCM against the conventional channel model as well as a Lazy Scheduling and Corrective Retrospection (LSCR) [5] mechanism (categorized as passive), with respect to the speed-up, the number of events and memory consumption. The simulation study is carried out by varying various systems factors, including node density, traffic load, field size and propagation limit. Fig. 1 depict one set of representative results. A complete set of simulation results can be found in [4] .
CONCLUSIONS
In this paper, we investigate the operations of signal transmission in the various stages: signal propagation, signal interference, and interaction with the PHY/MAC layers, and identify where events can be reduced without impairing the accuracy. We then propose a reactive channel model (RCM), which dispatches signal arrival notification events only to a necessary set and thus eliminate a large number of redundant events. We have performed an extensive simulation study and demonstrated that RCM can achieve an order of magnitude of speed-up without compromising the accuracy of simulation results.
